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IN THE CLAIMS 



Amendments To The Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (Currently Amended) A high-frequency power supply system for supplying high- 
frequency power from a high-frequency power source to a load via an impedance 
matching unit, the system comprising: 

a first detector for detecting information about a forward wave traveling from the 
high-frequency power source toward the load; 

a second detector for detecting information about a reflected wave traveling from 
the load toward the high-frequency power source; 



a differentiator for calculating a change of a magnitude of reflection coefficient per 
unit time at a detection point provided for the first and the-second detectors based on the 
information about the forward wave detected by the first detector and the information 
about the reflected wave detected by the second detector;-a»4 

an anomaly determiner for determining an occurrence of an anomaly on a side 
toward the load as from the detection point provided for the first and the-second det e ctor 
detectors b ased on the change of the magnitude of reflection coefficient per unit time 
calculated by the differentiato r: and 

s. 

a determination prevention unit for preventing the anomaly determiner from 
performing a determining operation upon commencement of a power supply operation of 
the high-frequency power source or upon a change made on an output power value 
setting during the power supply operation, until a predetermined time period has passed . 

2. (Currently Amended) The high-frequency power supply system according to claim 
1 , wherein the anomaly determiner determines the occurrence of an anomaly when the 
change of the magnitude of reflection coefficient per unit time exceeds a first 
predetermined reference value. 
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3. (Currently Amended) The high-frequency power supply system according to claim 
1 , wherein the anomaly determiner includes a counter for counting the number of times 
when the change of the magnitude of reflection coefficient per unit time exceeds a first 
predetermined reference value, and determines the occurrence of ananomaly when the 
number of times counted by the counter exceeds a predetermined norm number. 

4. (Currently Amended) The high-frequency power supply system according to claim 
1, further comprising a calculator for calculating a magnitude of reflection coefficient at 
the detection point provided for the first and &e-second detector detectors based on the 
information about the forward wave detected by the first detector and the information 
about the reflected wave detected by the second detector, 

wherein the anomaly determiner determines the occurrence of an anomaly on the 
side toward the load as from the detection point of the first and the-second detector 
detectors based on the change of the magnitude of reflection coefficient per unit time 
calculated by the differentiator and the magnitude of reflection coefficient calculated by 
the calculator. 

5. (Currently Amended) The high-frequency power supply system according to claim 
4, wherein the anomaly determiner determines the occurrence of an anomaly when the 
magnitude of reflection coefficient exceeds a second predetermined reference value and 
the change of the magnitude of reflection coefficient per unit time exceeds a first 
predetermined reference value. 

6. (Currently Amended) The high-frequency power supply system according to claim 
4, wherein the anomaly determiner includes: a first counter for counting the number of 
times when the change of the magnitude of reflection coefficient per unit time exceeds a 
first predetermined reference value; and a second counter for counting the number of 
times when the magnitude of reflection coefficient exceeds a second predetermined 
reference value; and determines the occurrence of ananomaly when the number of times 
counted by the first counter exceeds a first predetermined norm number and the number 
of times counted by the second counter exceeds a second predetermined norm number. 
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7. (Currently Amended) The high-frequency power supply system according to claim 
1 , wherein the detection point provided for the first and fee-second detectors is inside the 
high-frequency power source, in a transmission line from a high-frequency power 
outputting end of the high-frequency power source to a high-frequency power inputting 
end of the impedance matching unit, or inside the impedance matching unit. 

■ 

8. (Currently Amended) A high-frequency power supply system for supplying high- 
frequency power from a high-frequency power source to a load via an impedance 
matching unit the system comprising: 

a first detector for detecting information about a forward wave traveling from the 
high-frequency power source toward the load; 

a second detector for detecting information about a reflected wave traveling from 

4 

the load toward the high-frequency power source; 

a first differentiator for calculating a change per unit time of a magnitude of 
reflection coefficient at a detection point provided for the first and fee-second det e ctor 
detectors b ased on the information about the forward wave detected by the first detector 
and the information about the reflected wave detected by the second detector, 

a third detector for detecting an input voltage to the load; 

fourth detector for detecting an input current to the load; 

a second differentiator for calculating a change of a magnitude of impedance per 
unit time as viewed from a detection point provided for the third and fee-fourth detectors 
toward the load based on the input voltage detected by the third detector and the input 
current detected by the fourth detectorj-and 

an anomaly determiner for determining an occurrence of an anomaly on a side 
toward the load as from the detection point provided for the third and fee-fourth detector 
detectors based on the change of the magnitude of reflection coefficient per unit time 
calculated by the first differentiator and the change of the magnitude of impedance per 
unit time calculated by the second differentiator; 

a determination prevention unit for preventing the anomaly determiner from 
performing a detennining operation upon commencement of a power supply operation of 
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the high-frequency power source or upon a change made on an output power value 
setting during the power supply operation, until a predetermined time period has passed . 

9. (Currently Amended) The high-frequency power supply system according to claim 
8, wherein the anomaly determiner determines the occurrence of an anomaly when the 
change of the magnitude of reflection coefficient per unit time exceeds a first 
predetermined reference value and the change of the magnitude of impedance per unit 
time exceeds a third predetennined reference value, 

1 0. (Currently Amended) The high-frequency power supply system according to claim 
8, wherein the anomaly determiner includes: 

a first counter for counting the number of times when the change of the magnitude 
of reflection coefficient per unit time exceeds a first predetermined reference value; 

a third counter for counting the number of times when the change of the magnitude 
of impedance per unit time exceeds a third predetermined reference value; and 

wherein the anomaly determiner determines the occurrence of an anomaly when the 
number of times counted by the first counter exceeds a first predetermined norm number 
and the number of times counted by the third counter exceeds a third predetermined norm 
number. 

1 1 . (Currently Amended) The high-frequency power supply system according to claim 
8, further comprising a calculator for calculating a magnitude of reflection coefficient at 
the detection point provided for the first and the second detectors based on the 
information about the forward wave detected by the first detector and the information 
about the reflected wave detected by the second detector, 

wherein the anomaly determiner determines the occurrence of an anomaly on the 
side toward the load as from the detection point of the third and tfee-fourth detectors based 
on the change of the magnitude of reflection coefficient per unit time calculated by the 
first differentiator, the magnitude of reflection coefficient calculated by the calculator and 
the change of the magnitude of impedance per unit time calculated by the second 
differentiator. 
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1 2. (Currently Amended) The high-frequency power supply system according to claim 
1 1, wherein the anomaly determiner determines the occurrence of an anomaly when the 
change of the magnitude of reflection coefficient per unit time exceeds a first 
predetermined reference value, the magnitude of reflection coefficient exceeds a second 
predetermined reference value and the change of the magnitude of impedance per unit 
time exceeds a third predetermined reference value. 

13. (Currently Amended) The high-frequency power supply system according to claim 
1 1, wherein the anomaly determiner includes: 

a first counter for counting the number of times when the change of the magnitude 
of reflection coefficient per unit time exceeds a first predetermined reference value; 

a second counter for counting the number of times when the magnitude of 
reflection coefficient exceeds a second predetermined reference value; and 

a third counter for counting the number of times when the change of the magnitude 
of impedance per unit time exceeds a third predetermined reference value; and 

wherein the anomaly determiner determines the occurrence of an anomaly when the 
number of times counted by the first counter exceeds a first predetermined norm number, 
the number of times counted by the second counter exceeds a second predetermined norm 
number and the number of times counted by the third counter exceeds a third 
predetermined norm number. 

1 4. (Original) The high-frequency power supply system according to claim 8, wherein 
the detection point provided for the first and the second detectors is inside the high- 
frequency power source, in a transmission line from a high-frequency power outputting 
end of the high-frequency power source to a high-frequency power inputting end of the 
impedance matching unit, or inside the impedance matching unit, the detection point 
provided for the third and the fourth detectors being in a transmission line from inside the 
impedance matching unit to the load. 
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15. (Withdrawn-Currently Amended) A high-frequency power supply system for 
supplying high-frequency power from a high-frequency power source to a load via an 
impedance matching unit, the system comprising: 

a first detector for detecting information about a forward wave traveling from the 
high-frequency power source toward the load; 

a second detector for detecting information about a reflected wave traveling from 
the load toward the high-frequency power source; 

♦ 

a logarithmic reflection co e ffici e nt calculator for calculating q logarithm value of a 
reflection coefficient at a detection point provided for tho first and the second detectors 
based on th e information about th e forward wave detected by the first d e tector and th e 
information about the reflected wave deteot e d by the second det e ctor; 

a logarithmic r e flection co e ffici e nt storage for storing th o reflection co e ffici e nt 
logorithm value calculat e d by th e logarithmic reflection coefficient calculator in 
succession at a predetermined time interval; and 

an anomaly determiner for determining an occurrence of an anomaly on a side 
toward the load as from the detection point provided for the first and the second detector 
based on the latest value and tho previous value stored in th e logarithmic refl e ction 
coefficient storag e ; and 

a determination prevention unit for preventing the anomaly determiner from 
performing a determining operation upon commencement of a power supply operation of 
the high-frequency power source or upon a change made on an output power value 
setting during the power supply operation, until a predetermined time period has passed . 

16. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 15, further comprising: 

a logarithmic reflection coefficient calculator for calculating a logarithm value of a 
reflection coefficient at a detection point provided for the first and second detectors based 
on the information about the forward wave detected by the first detector and the 
information about the reflected wave detected bv the second detector: 
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a logarithmic reflection coefficient storage for storing the reflection coefficient 
logarithm value calculated by the logarithmic reflection coefficient calculator in 
succession at a predetermined time interval: and 

wherein the anomaly determiner determines the occurrence of an anomaly when the 
a latest value stored in the logarithmic reflection coefficient storage is not smaller than a 
fettffe -first predetermined reference value and the-a.previous value stored in the 
logarithmic reflection coefficient storage is not greater than a fifth -second p redetermined 
reference value. 

1 7 . (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 15, farther comprising: 

a logarithmic reflection coefficient calculator for calculating a logarithm value of a 
reflection coefficient at a detection point provided for the first and second detectors based 
on the information about the forward wave detected bv the first detector and the 
information about the reflected wave detected bv the second detector; 

a logarithmic reflection coefficient storage for storing the reflection coefficient 
logarithm value calculated bv the logarithmic reflection coefficien t calculator in 
succession at a predetermined- time interval: and 

wherein the anomaly determiner includes a fettFth-counter for counting the number 
of times when the-a_latest value stored in the logarithmic reflection coefficient storage is 
not smaller than a jeurth -first p redetermined reference value and the-aprevious value 
stored in the logarithmic reflection coefficient storage is not greater than a fifth second 
predetermined reference value, and determines the occurrence of an anomaly when the 
number of times counted by the fourth counter exceeds a feufth-predetermined norm 
number. 

1 8. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 1 5, wherein the detection point provided for the first and fee-second 
dctoctor detectors i s inside the high-frequency power source, in a transmission line from a 
high-frequency power outputting end of the high-frequency power source to a high- 
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frequency power inputting end of the impedance matching unit, or inside the impedance 
matching unit. 

19. (Withdrawn-Currently Amended) A -The h igh-frequency power supply system fer 
s upplying high fr e quency power from a high frequency power source to a load via an 
impedance matching unit the syst e m according to claim 15, further c omprising: 

a first d e t e ctor for det e cting information about a forward wave trav e ling from the 
high fr e quency power sourc e toward th e load; 

a second d e t e ctor for detecting information about a reflected wave trav e ling from 
th e load toward the high frequency power - source; 

a logarithmic reflection coefficient calculator for calculating a logarithm value of a 
magnitude of reflection coefficient at a detection point provided for the first and the 
second detectors based on the information about the forward wave detected by the first 
detector and the information about the reflected wave detected by the second detector; 

a logarithmic reflection coefficient storage for storing the reflection coefficient 
logarithm value calculated by the logarithmic reflection coefficient calculator in 
succession at a predetermined time interval; 

a third detector for detecting an input voltage to the load; 

afourth detector for detecting an input current to the load;_and 

a second differentiator for calculating a change of a magnitude of impedance per 
unit time as viewed from a detection point provided for the third and the fourth detector 
toward the load based on the input voltage detected by the third detector and the input 
current detected by the fourth detector;-aad 

an- wherein the anomaly determiner for determining on determines the o ccurrence 
of an anomaly on a side toward the load as from the detection point provided for the third 
and the-fourth detector detectors based on Ike- aj a test value and the-aprevious value 
stored in the logarithmic reflection coefficient storage, and the change of the magnitude 
of impedance per unit time calculated by the second differentiator. 

20. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 19, wherein the anomaly determiner determines the occurrence of an 

9 
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anomaly, when the latest value stored in the logarithmic reflection coefficient storage is 
not smaller than a fourth predetermined reference value, the previous value stored in the 
logarithmic reflection coefficient storage is not greater than a fifth predetermined 
reference value and the change of the magnitude of impedance per unit time exceeds a 
third predetermined reference value. 

21 . (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 19, wherein the anomaly determiner includes: a fotffth-first counter for 
counting the number of times when the latest value stored in the logarithmic reflection 
coefficient storage is not smaller than a fe«^firstpredetermined reference value and the 
previous value stored in the logarithmic reflection coefficient storage is not greater than a 
fifth -second p redetermined reference value; and a third counter for counting the number 
of times when the change of the magnitude of impedance per unit time exceeds a third 
predetermined reference value; and wherein the anomaly determiner determines the 
occurrence of an anomaly when the number of times counted by the fourth first counter 
exceeds a fearfe -first p redetermined norm number and the number of times counted by 
the third counter exceeds a thifd-second p redetermined norm number. 

22. (Withdrawn) The high-frequency power supply system according to claim 19, 
wherein the detection point provided for the first and the second detector is inside the 
high-frequency power source, in a transmission line from a high-frequency power 
outputting end of the high-frequency power source to a high-frequency power inputting 
end of the impedance matching unit, or inside the impedance matching unit, the detection 
point provided for the third and the fourth detector being in a transmission line from 
inside the impedance matching unit to the load. 

23 . (Withdrawn-Currently Amended) Ar The high-frequency power supply system fee 
supplying high fr e qu e ncy power from a high - frequency power source to a load via on 
impedance matching unit, the system according to claim 1 5, further comprising; 

a first detector for detecting information about a forward wav e trav e ling from th e 
high - frequ e ncy power source toward the load; 

10 

PAGE 12/21 » RCVD AT 1/21/2010 3:53:00 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/3 * DNIS:2738300 * CSID:61 24553801 * DURATION (mm-ss):05-16 



Jan. 21. 2010 2:55PM HSML, PC No. 0888 P. 1 

Application Serial No: 10/580,815 

Responsive to the Office Action mailed on: July 21, 2009 

q second d e t e ctor for detecting information ab o ut a r e flect e d wave - trav e ling from 
th e load toward the high - frequ e ncy power sourc e ; 

a reflection coefficient calculator for calculating a magnitude of reflection 
coefficient at a detection point provided for the first and the-second detector detectors 
based on the information about the forward wave detected by the first detector and the 
information about the reflected wave detected by the second detector; and 

a reflection coefficient storage for storing the reflection coefficient value calculated 
by the reflection coefficient calculator in succession at a predetermined time interval;-and 

afl -wherein the a nomaly determiner for d e termining an determines the occurrence 
of an anomaly on a side toward the load as from the detection point provided for the first 
and tfce-second detector detectors b ased on the latest value and the previous value stored 
in the reflection coefficient storage; 

24. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 23, wherein the anomaly determiner determines the occurrence of an 
anomaly when the-alatest value stored in the reflection coefficient storage is not smaller 
than a sixth first predetermined reference value and the-aprevious value stored in the 
reflection coefficient storage is not greater than a s e venth second p redetermined reference 
value. 

25. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 23, wherein the anomaly determiner includes a fifth-counter for 
counting the number of times when tbe-alatest value stored in the reflection coefficient 
storage is not smaller than a sixth-first p redetermined reference value and the-a_previous 
value stored in the reflection coefficient storage is not greater than a seventh second 
predetermined reference value, and determines the occurrence of an anomaly when the 
number of times counted by the Sftb-counter exceeds a fifth-predetermined norm number. 

26. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 23, wherein the detection point provided for the first and the-second 
detector detectors is inside the high-frequency power source, in a transmission line from a 

11 
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high-frequency power outputting end of the high-frequency power source to a high- 
frequency power inputting end of the impedance matching unit or inside the impedance 
matching unit. 

27. (Withdrawn-Currently Amended) A-The high-frequency power supply system fef 
supplying high fr e qu e ncy pow e r from q high frequency power source to a load via an 
impedanc e matching unit, th e syst e m according to claim 15, further comprising: 

a first detector for det e cting information about a forward wave traveling from the 
high - fr e qu e ncy power source toward the load; . 

a second detector for detecting information about a reflected wave traveling from 
the load toward the high - frequency power source; 

a reflection coefficient calculator for calculating a magnitude of reflection 
coefficient at a detection point provided for the first and Ae-second detector detectors 
based on the information about the forward wave detected by the first detector and the 
information about the reflected wave detected by the second detector; 

a reflection coefficient storage for storing the reflection coefficient value calculated 
by the reflection coefficient calculator in succession at a predetermined time interval; 

a third detector for detecting an input voltage to the load; 

a fourth detector for detecting an input current to the load; and 

a second differentiator for calculating a change per unit time of a magnitude of 
impedance as viewed from a detection point provided for the third and tfee-fourth det e ctor 
detectors b ased on the input voltage detected by the third detector and the input current 
detected by the fourth detector;-and 

aa - wherein the anomaly determiner for d e termining an determines the occurrence 
of an anomaly on a side toward the load as from the detection point provided for the first 
and the-second detector detectors based on the-ajatest value and the-aprevious value 
stored in the reflection coefficient storage, and the change of the magnitude of impedance 
per unit time calculated by the second differentiator. 

28. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 27, wherein the anomaly determiner determines the occurrence of an 
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anomaly when the latest value stored in the reflection coefficient storage is not smaller 
than a sixth -first p redetermined reference value, the previous value stored in the reflection 
coefficient storage is not greater than a aovonth secondj)redetennined reference value and 
the change of the magnitude of impedance per unit time exceeds a third predetermined 
reference value. 

29. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 27, wherein the anomaly determiner includes: a fifth -first counter for 
counting the number of times when the latest value stored in the reflection coefficient 
storage is not smaller than a sixtk -first p redetermined reference value and the previous 
value stored in the reflection coefficient storage is not greater than a seventh second 
predetermined reference value; and t&rd-a second counter for counting the number of 
times when the change of the magnitude of impedance per unit time exceeds a third 
predetermined reference value; and determines the occurrence of an anomaly when the 
number of times counted by the fifth -first c ounter exceeds a fifth -first p redetermined 
norm number and the number of times counted by the thifd -second counter exceeds a 
^k4-§ec2ndj?redetermined norm number. 

* 

30. (Withdrawn-Currently Amended) The high-frequency power supply system 
according to claim 27, wherein the detection point provided for the first and tbe-second 
detector detectors is inside the high-frequency power source, in a transmission line from a 
high-frequency power outputting end of the high-frequency power source to a high- 
frequency power inputting end of the impedance matching unit or inside the impedance 
matching unit, the detection point provided for the third and the fourth detector being in a 
transmission line from inside the impedance matching unit to the load. 

31. (Currently Amended) The high-frequency power supply system according to claim 
1 , further comprising an output power changer for changing an electric power outputted 
from the high-frequency power source in a decreasing direction upon detection of aft the 
occurrence of an anomaly by the anomaly detector. 
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32. (Currently Amended) The high-frequency power supply system according to claim 
3 1 , wherein the output power changer zeroes the electric power outputted from the high- 
frequency power source upon detection of the occurrence of an anomaly by the anomaly 
detector. 

33. (Currently Amended) The high-frequency power supply system according to claim 
31, further comprising an output power resumption unit for bringing the electric power 
outputted from the high-frequency power source back to an original amount after a lapse 
of a first predetermined time from upon the change made by the output power changer on 
the output power. 

34. (Original) The high-frequency power supply system according to claim 33, further 
comprising a matching operation stopping unit for stopping a matching operation 
performed by the impedance matching unit and holding operation parameters upon the 
change made by the output power changer on the output power from the high-frequency 
power source. 

35. (Currently Amended) The high-frequency power supply system according to claim 
33, further comprising a first w herein the determination prevention unit for preventing 
prevents the anomaly determiner from performing a determining operation upon 
determination of the occurrence of an anomaly by the determiner, throughout a period of 
time while the output power changer changes the power output from the high-frequency 
power source and the output power resumption unit brings the power output back to the 
original amount, and further until a second the predetermined time period has passed. 

36. (Cancelled) 

37. (Currently Amended) The high-frequency power supply system according to claim 
35, wherein the s econd p redetermined time period is longer than a time for the impedance 
matching unit to perform impedance matching between the high-frequency power source 
and the load. 
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38. (Previously Presented) The high-frequency power supply system according to claim 
1, wherein the information detected by the first detector is a power value of the forward 
wave and the information detected by the second detector is a power value of the 
reflected wave. 

39. (Previously Presented) The high-frequency power supply system according to claim 
1, wherein the information detected by the first detector is a voltage value of the forward 
wave and the information detected by the second detector is a voltage value of the 
reflected wave. 

40. (Previously Presented) The high-frequency power supply system according to 
claim 8, further comprising an output power changer for changing an electric power 
outputted from the high-frequency power source in a decreasing direction upon detection 
of an occurrence of anomaly by the anomaly detector. 

41 . (Withdrawn- Currently Amended) The high-frequency power supply system 
according to claim 1 5, further comprising an output power changer for changing an 
electric power outputted from the high-frequency power source in a decreasing direction 
upon detection of an occurrence of an anomaly by the anomaly detector. 

42-49. (Cancelled) 

50. (Previously Presented) The high-frequency power supply system according to 
claim 8, wherein the information detected by the first detector is a power value of the 
forward wave and the information detected by the second detector is a power value of the 
reflected wave. 

5 1 . (W~ thdrawn) The high-frequency power supply system according to claim 1 5, 
wherein the information detected by the first detector is a power value of the forward 
wave and the information detected by the second detector is a power value of the 
reflected wave. 
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52-54. (Cancelled) 

55. (Previously Presented) The high-frequency power supply system according to 
claim 8, wherein the information detected by the first detector is a voltage value of the 
forward wave and the information detected by the second detector is a voltage value of 
the reflected wave, 

56. (Withdrawn) The high-frequency power supply system according to claim 15, 
wherein the information detected by the first detector is a voltage value of the forward 
wave and the information detected by the second detector is a voltage value of the 
reflected wave. 

57-59. (Cancelled) 
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